Abstract: Xanthelasma palpebrarum is the most common cutaneous xanthoma, characterized by yellowish plaques over eyelids -most commonly, over the inner canthus of the upper lid. It is triggered by hyperlipidemia, thyroid dysfunction, and diabetes mellitus. Xanthelasma results from perivascular infiltration of mono-and multinucleated foam cells within lipid-laden cytoplasmic vacuoles in the superficial reticular dermis. Different modalities of treatment, such as simple surgical excision, cryotherapy, chemical peeling with trichloroacetic acid, radiofrequency, and laser, are used in the treatment of xanthelasma palpebrarum. A brief review of current treatment strategies is presented here.
Introduction
The term "xanthelasma" is derived from the Greek word xanthos (yellow) and elasma (beaten metal plate). 1 Xanthelasma palpebrarum (XP) is the most common cutaneous xanthoma, with a prevalence of roughly 1.1% in women and 0.3% in men. 2 It is characterized by yellowish plaques occurring most commonly near the inner canthus of the eyelid, more often on the upper, rather than the lower, lid. Lesions are symmetrically distributed, and may be singular or multiple, nodular or flat and soft, and semisolid or calcareous. Hyperlipidemia, thyroid dysfunction, and diabetes mellitus are possible pathogenic triggers. 3 Moreover, XP has been reported following erythroderma, inflammatory skin disorders, and allergic contact dermatitis despite normal lipid profiles. 4 A benign condition which never limits function, XP is cosmetically disturbing; therefore, patients consult dermatologists, ophthalmologists, or plastic surgeons for lesion removal. 2 Several methods are used to treat XP and these include simple surgical excision, cryotherapy, chemical peeling with trichloroacetic acid (TCA), radiofrequency (RF), and laser treatment. Each modality has its own advantages and disadvantages. This article reviews all currently accepted modes of treatment and describes how to apply an algorithmic management approach according to the size and location of the lesion. Furthermore, it is mandatory to treat the underlying medical cause, if any.
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Nair and Singhal levels, or secondary hyperlipidemias, such as hypothyroidism, diabetes mellitus, drugs 5 (glucocorticoids, cyclosporine, cimetidine, estrogens, some antihypertensive medications, retinoids, certain antiepileptic drugs, anabolic steroids, tamoxifen, etc.), and food (diets rich in saturated fats, cholesterol, and alcohol). XP can occur in normolipidemic persons with low HDL levels.
Histopathology
XP is composed of xanthoma cells or foam cells, which are histiocytes laden with intracellular fat deposits, primarily located within the upper reticular dermis or in perivascular and periadnexal areas. Intrahistiocytic vacuoles contain esterified cholesterol. 6 
Clinical features
XP is rare in the general population, with a variable incidence of 0.56%-1.5% in Western countries. 5 It is more common in women -32%, versus 17.4% in men. The age of onset ranges from 15 to 73 years, with a peak incidence between 30 and 50 years. 7 Clinically, it presents as yellowish papules, plaques, or nodules, and is soft in consistency, but can be semisolid or hard. Lesions are usually symmetrically distributed on the medial side of the upper eyelids, but can also involve the lower eyelids. XP can be easily diagnosed on the basis of clinical background. 8 In cases which are ambiguous, surgical excision and histopathology should be undertaken. Lesions of XP have no premalignant potential.
Clinically, necrobiotic xanthogranuloma, syringomas, adult-onset asthma and periocular xanthogranuloma (AAPOX), palpebral sarcoidosis, and sebaceous hyperplasia are the main conditions to consider as differential diagnoses. Atypical lesions of XP may have to be differentiated from Erdheim-Chester disease -a systemic xanthogranulomatous disorder (lesions are indurated) -and lipoid proteinosis (lesions appear as a string of nodules along the lid margin, plus other mucocutaneous involvement is present). 6 Retinal surgery with silicone oil in tissue was reported to mimic xanthelasma -an entity termed a pseudo-xanthelasma. 9 XP can be considered a risk factor for ischemic heart disease, independent of other well-known cardiovascular risk factors (eg, plasma cholesterol, triglyceride concentrations). Arcus senilis of the cornea is seen in patients of XP, but is not considered to be an independent predictor of risk. 10 
Management
Patients with XP have been seen to have lipid disorders; therefore, plasma lipid levels including triglycerides, cholesterol, low density lipoprotein and HDL, and apolipoprotein B100 levels should be assessed.
Various treatment options are available for XP, but none of them produce satisfactory results. Medical management involves lifestyle modifications such as regular physical exercise and low-fat diet in addition to lipid-lowering drugs. Although important in the overall care of a patient with abnormal lipids, medical management has a limited role in the treatment of XP. Various surgical modalities available for XP treatment are simple surgical excision, laser therapy, chemical cauterization with TCA, RF, and cryotherapy.
Surgical excision
Surgical excision has been the treatment of choice of XP for decades. It is undertaken in:
1. cases with defined familial hyperlipoproteinemia; 2. involvement of all four eyelids; 3. more than one recurrence.
According to Lee et al, 11 patients can be classified into four grades depending on the location and extent of the lesion. Grade I are patients with lesions on the upper eyelids only. Grade II are patients in whom lesions extended to the medial canthal area. Grade III are patients with lesions on the medial side of both upper and lower eyelids. Grade IV are patients with diffuse involvement on medial and lateral sides of the upper and lower eyelids. Moreover, the height of the lesions should be noted.
Simple excision with or without blepharoplasty and medial epicanthoplasty can be conducted in grades I and II lesions, whereas, in advanced cases, uncapping surgery, local flaps, and skin grafts can be carried out. The most common method of surgery is full-thickness skin excision. In XP that infiltrates the muscle layer, muscle resection is required. 12 There are many disadvantages associated with surgery. There is always need of systemic or local anesthesia for the procedure. Surgical excision is often followed by slight scarring, regardless of whether wound closure is achieved through primary closure, full-thickness skin grafting, 13, 14 or granulation. 15 It can cause ectropion and dyspigmentation as postoperative complications.
Laser therapy
The first report of light for the treatment of XP was given by Meyer-Schwickerath. 16 He used xenon light in a procedure which was not simple but required several sittings.
Laser is an ideal therapy for XP because of its superficial location. Laser therapy works on the principle of destruction of perivascular foam cells through the caloric energy that originates from coagulation of vessels present in the stratum corneum. Furthermore, the coagulation of vessels prevents recurrence by blocking lipid leakage into tissues. 17 Precise photoablation and coagulation of the skin allow bloodless removal of lesions, with minimal scarring, pain, and perilesional inflammation; moreover, it reduces the risk of secondary infection. 18 Various types of lasers have been tried, including carbon dioxide laser, 2 Argon laser, 17 Er: YAG laser, 19 Q-switched Nd: YAG laser, 20 and pulsed dye laser.
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A slit-lamp-mounted argon laser (blue-green) with average wavelength of 514 nm, spot size 700 μm on continuous mode duration, and energy output from 500 to 750 mW, based on the tissue response, is used. Energy is absorbed by skin chromophores and is then converted into heat, thus altering the foam cells, leading to resorption of lipoid material with adjacent thermal damage to the overlying epidermis.
Carbon dioxide and argon lasers have been used with good results, but with risk of scarring and pigmentary changes. A high recurrence rate within the first 12-16 months was also seen with argon lasers. The carbon dioxide laser provides better hemostasis and, thus, is better suited for deeper lesions.
Er: YAG and Q-switched Nd: YAG lasers are reported to induce greater swelling, bleeding, and crusting and are also less efficacious. 22 Pulsed dye laser can be carried out without anesthesia, with excellent cosmetic results; however, it is effective in early vascular lesions.
Complications of laser therapy include persistent erythema, superficial depigmentation, scars, severe burns, transitory or permanent lower lid ectropion, and corneal injuries or ocular perforation if the procedure is undertaken in the periocular region.
Advantages of lasers include better acceptance, avoidance of surgery, minimal tissue loss, good functional and cosmetic results, and therapy repeatability. Moreover, the procedure is easy to perform and gives fast results. Disadvantages include high cost and unpredictable results. In addition, it is not possible to obtain a histopathological specimen.
Radiofrequency
For XP, RF is considered to be a easy, safe, quick, inexpensive, and effective treatment. In RF procedures, thermal energy induces ionic agitation with vaporization at the cellular level in tissues. It uses a controlled RF current to reduce the tissue volume in a precise and controlled mode. RF leads to fibrotic changes and volume reduction in tissues during the healing period. 23 The necrotic tissue in the lesions is gradually reabsorbed as part of the body's natural process, thus reducing the tissue volume.
Treatment sites should be first cleaned with 10% povidone iodine, normal standardized solution, followed by topical anesthetic cream (lidocaine with prilocaine) applied to the lesions 30 min before treatment. Cosmetic results are satisfactory. This technique treats lesions, with minimal impact on the surrounding tissues, making it appropriate for delicate areas. Temporary side effects include pain, pruritus, burning, swelling, and erythema. Complications, such as hypopigmentation, hyperpigmentation, and ectropion are noted, but rarely.
Trichloroacetic acid
TCA is an affordable and versatile treatment modality, particularly in the Indian setup. It is a short, simple, and inexpensive procedure. It has been observed that 100% TCA gives the best results in papulonodular lesions, 100% or 70% TCA give similar results in flat plaque xanthelasma, and, in macular lesions, 50% TCA is sufficient. 20 The technique requires the applicator to be rotated in a circular fashion with the greatest amount of TCA at the margin of the lesion, followed by neutralization with sodium bicarbonate. Hypopigmentation is the commonest side effect, followed by hyperpigmentation, irritation, and pain. Scarring and atrophy are other rare side effects. A Koebner-like phenomenon was also reported with TCA application. 24 Moreover, the depth of tissue penetration by the chemicals is hardly controllable; therefore, quite often, the therapeutic effect of chemical measures is unsatisfactory. 25 
Cryosurgery
Cryosurgery is one of the modern methods of treating XP. It is an outpatient procedure that is safe, relatively painless, effective, cosmetically acceptable, and free of any major complications. However, it requires multiple sittings, and post-inflammatory pigmentation can occur after the procedure. Dewan et al studied 100 cases of XP wherein they used a closed probe cryojet with nitrous oxide gas as the cryogen. After a single session of a freeze-thaw cycle lasting 15 s, all cases were followed up for 6 months. Lesions resolved in all patients except in a few who developed post-procedural post-inflammatory hypopigmentation. Twenty-six cases had XP recurrence. No scarring or milia were observed in any of the treated cases. 26 
Choice of treatment
If the patient has an underlying medical condition with abnormal lipid profile, the patient should be referred to an internal 
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Nair and Singhal medicine specialist. If the patient is normolipidemic with no underlying medical condition, the lesion should be removed. The modality to be used depends upon the size and location of the lesion. For lesions limited to the superficial dermis, of height ≤5 mm, soft in consistency, and onset ≤1 year, surgery is generally not required. In these cases, other modalities such as laser therapy, RF, TCA peel, and cryotherapy can be individualized depending upon the patient's need. For lesions involving the deep dermis and/or muscle, of height ≥5 mm, hard in consistency, and onset ≥1 year in addition to skin laxity, blepharochalasia, and need of aesthetic refinement, surgical excision is the most appropriate therapeutic option. 9 An algorithm to treat a case of XP is given in Figure 1 .
Prognosis
Recurrence is common regardless of mode of treatment. Mendelson and Masson reported that 40% of patients with XP had recurrence after primary surgical excision, 60% after 
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Xanthelasma palpebrarum secondary excision, and 80% when all four eyelids were involved. He did not mention lesion extension in regard to depth, which may be the cause of a relatively high recurrence rate, if surgical excision is not deep. 27 Of these failures, 26% occur within the first year and are more likely to occur in patients with hyperlipidemia syndromes and in those with all four eyelids affected.
Deep lesions should not be treated by lasers. Only small, shallow lesions (<5 mm) treated with laser therapy heal by secondary intention. 28 Deep lesions may result in a partial eyelid defect. Therefore, surgical management is preferred over other modalities for deep lesions as there are lesser chances of eyelid deformity, with a better tolerated scar, and the recurrence rate is minimal.
Conclusion
XP is a common cutaneous xanthoma, which is a cosmetic concern for most patients. Different modalities of treatment such as simple surgical excision, cryotherapy, chemical peeling with TCA, RF, and laser are used for treating XP, and these need to be individualized according to the need of the patient.
